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2. >yd7 5^^:/^^;; H 2 3, :fe<fct)^m 1 O^SI^T 

M^^mmz^-Dxmmm^^n. ^^^iz. mmm2 4 

-So 



H3A 




1 

^mm\zx-DmmM^^ritzh(DT*^Ki. m$^^2(D 
umm\t. muummmzm^^mm\z<kr:>rmmm^ 

y ]^x^^m^m 1 \zum(omw)mMmm.m.^y Ho 

immm \zx-oxm^^nx\.^^ m^m iu^^\.m^ 
m'i(D\.^^^ni)^zum(Dmw)mmmMm.^y Ko 
imim 5 ] mum i (Dms.m^^ummm 2 (D^m 
m]t. A r203^/ttis i ot\z^^xm^%^tix\^^^ 

\^^rm^\zim<Dmmmmmmm.^y Fo 

xm0Sc^tircmwi±\z. mmmim^^r^^T^m^m 
mm^r^xm^. (b) mmTmm±\z. mmmm. 
^y ]^^m^T^xmt. (c) mmmmmm^^y h 

(e) mt^mi <Di^mmf)m^^tirz&mt. m 

mm:^mum2 (Dummt^M^^^-^xmrnT^jim 
^m-t^:z^:^wmh^^mw}mmmm%^y\^<D 

[iS5R:^8] mm (b) cOXStr4Bl^T/^££^rL-2)M 

m 7 iz§m(Dmmmmmmm.^y )^(Dmm:^^o 
im^m9] mu (b) (Dum^z^i^xm^^n^m 
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2 

^mn^^y \^(Dm'^mmmmm,^y \^x^^m^m 
7 \z$m(ommmmmmm.^y i^commyji^. 

[iS^^io] HiiK (d) (Dj:m\z^\^^xm\^^^n^ 

jiy^A. tijiyoAyjL'y-r hu^mmmm\zx 
-^xm^^nx^^^m^mj u^^i^mMm9 (D^^-rtii)^ 
iz$m(Dmmmmmmm.^y KcoMig:^}*^ 

im^mi 1] irflS (c) ^cJ:0^h9K (d) OXStC 
10 A 1 zOz^TzltS i 02tCJ:oT?gfiET^II*S7;a:ti 

[a*:Sl2] (e) (DXm\Z:^l^X. tJfSm 1 

\tis.mj^:^ y 7^ ^^mm \z^'D xmmr ^ mm^ ? ts, 
\^^\^mim \ \(o\^'fnf)^\ztm.o:>mmmmmm%^y 

[0 0 0 1] 

m^'^^mmmmmmm.^y \^\z%r^. mzmrn.^--/ 
ffi. mm,^y Y(D5'-fn\^m^mm^^mz. mt^'r 

[0 0 0 2] 

Ex\^. mu^yY^m(Dmu\'yh.\zmm.^y\^tim 
m^n. m%5--^'bmumuY'yi.\z^^}ti)vmm'x! 

mm.v^-zf\z^ \^x^')t3)V7s^^r >:^^xummm^ 

[0 0 0 3] m8{r^M(omm.^y \^(D~m^^'rmn 
m9\m%m%^y\^f)mm^nrzm%imn±m 

[0 0 0 4] msiz^-r^yiz. mm.^y hh i a. y 

^tixm^^^y':^G^m^^nx\^^^. muzin, 
2izmm'n±m<Dzi^)i3. 4 7!^t#:^mTi^^o ^ 

v^^(D^^'y':fmmms. b^m^^n. mm^^^y 

^yymmm5, sp^izimm^^mm^mwixii 

50 [0 0 0 5] m9\z7f:'tm%tmn^^m\zmvf^ti^ 



« 
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3 

©fe^^y K^Sl OT\t. ^^K"7A (S^K-ti-r) 

1, \\\f)^K^^\zt^\^^^&mzWLn^nx^^^o 10 
\ tziT2^(on^^timmimiL^n^^t\zxy). m 

\i:x-^m(D'f~^m%%tm'^'^^muE\z^\^^x. m 
%MStm^^(Dm^mm&i\:^^m^^rzmz^y) vy 
y^m^^^<r^mhyy^it'^Wimmti)m^nx\^^ 

[0 0 0 8] 'mVyy^\t<rytc^\z\'X. mm^i-^y/tT) 20 

y^it^m^^\z'Dnx. mn.^-^y'fo^mrMm^]^ 

^ y-fG ^mmm±\z ^ -d xmi^ Lxi^^rc 

isb. mhyy^it^misbXl^<iZrynx. iDX3fgS^f6] 

±-^i±^chf)mm\zfs,'ox^rc. 

[0 0 0 9] ^^T, mhyy^it\Zlfi-ift^~r^rz^\Z. 

mmm^^a±7.\zxr>xm^^n^mmmM.^y\^^ 30 
m^^^^tf)mm^nx\^^^. 
[ 0 0 1 0 ] s 1 0 \tmwsmmmmn.^y \^(Dmmmx 

fe^o z.(D. mmmmmmm.^y \'U2\t.. rji^^-r^ 

mmmm^y}^! 2. tmm<D-(>y^y^>c:f^y\^i 
3. iD<i:zsummx^^mmmi 4f)mmm^':fa±:y. 

^z^-Dxm&^n. mmmi4±\z. x^i^^v 

[0 0 \ X'i URmMmM%'\y\^l 2(Dm%^^ry:/ 40 
^^U-(>^C^'rH^^y\'l^(DU^^^y'f\%. S 

[0012] 

[^g^^j&^^^t'.i:^ tt-^^^] ^1 Hi, aiOOjf 

mmmmm%^ y\^u2(ouR mnmmm.'s y\^i2i^ 
^u-i yy^y-^y^y \'\ ^ mm(DU.±w^^jEmmx 

$>^. 50 
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[0 0 13] ^^/l^cOMR^IIKfi^m^^y K 1 2Ji, T 

$>^mmm 1 2 a ^^M^T. y^iy-jv ks 1 2 t 

^^-^^ y:/^l 2 c. MR*^-^1 2 d. 

Xgl 2 e, Sffigl 2 f , ±^^^y^mi 2 g^BJ: 

±g5v-;i/K^i 2h75tag$nT?g£iE^nTi.i 

[0 0 14] Si^c^MR^iijiiMa^';/ K 1 2C0±IC 

m^f^n^tmm(D^>y^^^^^y}^i3\t. ±gR 

S/-;UK^<h^^(0Tg^l3 7^1 3a±{r. Ifeiib^l 3 

nxm^%'^tix\^^^. 

[0 0 15] ^^\Z. ^yy^y--{^^y Y 1 3±{-^ 

^^asfii 6:^^*^«^nTt/^^o u^. mmM\ 4 

t^, A 1 zOsS^liS i 02{Cc);oT^^$nT(/^^o 
[0 0 16] fieSSSl 6(i, KH 
2 <7)7^-y?^f^aH 2 A±<&<^m7^-'/;!^t^fTT^ i:^ 
tr, \AR^WmM%^yY\2'^^y^0y-4^^yY 
1 3;^^i^*J(C^ftT^Ci:^. K«T^ ^ ^h^BfelhT^ 

[0 0 17] y)\^^±'f-^yti-n^ K^i> 

(A 1 2O3) ^xz'^^yti-n-i HOj^rafe^^^fLT 

[0 0 18] ^^T^-T'tl. jflft^fiMmm-v^y HH2 
<^7'-->^?^fp]ffiH2Ai:$:. ^JA^J9- Om/sOD-7^— 
y^ff3SST> 01 Oc?>^H3;&lRlJC^fTt-^o ^<0^. 

^^'^^^^immm\z^'ox'^^^x\x^^^h. « 

[0 0 19] z(DXyyxmm^^\:^^t. mnLfc^-^ 
yii-n^ Yu^of^^amK mm,y~:f\zi4mv. m 

[0 0 2 0] «ais«i 6f)^. f^^^^^tsmii. 
m^x^i^^titzm-^hmmo^r^m-fy^^ c ^ « 

[0 0 2 1 ] ^mmu. ±m^^^(Dmm^M^T^tii5b 
<D^(Dx$,o. mmmmmmm.^y ^(Dy—'^^ii^m^ 
mm.y'-^f)^^nr^mz. ^mmm(Djjsim^^c^z. 
t^m±-r^zt\z^K^. tmn^'^^^\^±^^^:z 
Lf)^xt^mmmmmm^^y Y:idxut(Dmm:^f^^ 

[0 0 2 2] 



(4) 

5 

7i)^^fs.^Ti&m. mmmm.^y\^. m^Bm^^^rj^^^^& 

rz»mm%^y i^^^zM^^mmzj^-oxmrnm^-^n 

rch(DxhD. mmm.2<Dumm\t. m^^m^mzM lo 
^^mmz^-Dxmmm^^nrzhcDxho. ^^-omt^ 

xm'^'^nxi^^:it^^WLt'r^h(Dx^^o 
[0 0 2 33 :^^m(Dmmmmmmm,-\y \^x\t. wm 

m^E(r^%'^^mmz^-^xwm^^^n. ^<Dm2(D 
mm^. m^^^±.\zmm^ritcmmm%-\-j\'±.\z 

^^n^m'&\zU'Dx^^^o 

m^^nrzm%?.m2(D^mm(Dm^^mmmzn'r^m 
^tf\t. mmm2(Dummtm$^^mmm^mmm\z^ 

[0 0 2 51 mmmiz^^m-^x^:^. mtmm&mhm 
$zm2(Dumm(Dm\zift^'r^mmmf)^. mm^mm^ 
(D^m:^.^zfm^$^m2(oumm(Dmm\z^&'t^m&m 
\zxK>ji^^. ^^z^mm^m^-r^^i^tmm^m&m 
^^umt^m2(Dumm^m&T^^i^m\z^'i'mti 

^mm^r^. 30 

[0 0 2 6] T./^y^m'Vlt. ~m(D7KmU±(0 

rcmm^2(o^mm(Ditnm'f'f)^. mtmmmm±\zfs 

Lfcfj^^x. mmmm^tmit^m2(Dumm(Dm 
^fjf)mti\zfx^. 

m\z<^':>xm^^nxi^xh. mr^iiii 

"^PnlS^gSlhT^^o 40 

[0 0 2 8] ^^mx\t. m$^&m±\zmmm^ 

'x\tmi(D^mmt'm2(Dumm\t. A\20zf^^i^^B 
n^^^t^^^mmmrnxm^^^nxi^^. Ltc^^-o 
X. mi(o»mmt. ^mm^±izmmm0!i^nrcm2 
(D^mm^. mmmiz^-oxm^Lxh. m2(D^mm 

[0 0 2 9] :^^mx\t. mtmmm^^y H7&^\ n± 
m(DURmmmmm.^y \^x^':>x^^^^i'. n±m(o 50 
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[0 0 3 0] n^m<DMRmmmm%^y \^(D±m{z. 

mm&-fu'\i7.{zj::^xm^^n^(Dx\ mm.^^rvzf 

^tz.^\z^<m^^^riX'^tz.. ^mm<hzi7^. coy 

"7-^:/^^)^^. mm.y'-':f\z$mm^^t^mT^rz^ 

(Dmm.^y]^tLxm^^^m'^\z\t. mm^y^-z/o^- 
:/m^m<~r^t;i^vx. mm^r—zfrnm^mmm^m 

[0 0 3 1 ] mm^mmm^m^'r^4mmm\z\t. 

[0 0 3 2] mM^mAmt. mmmmmmm.^y ho 
'f~ytii^m±^mM.y^-':ff)^Mff^^t^\z. uRm 

[0 0 3 3] u&Xytz^w^mPtVx. m\^u%.xh^<r> 

[0 0 3 4] ^tz. HUie^l (0»SM:fectr/HufB^2C0 

%mm^'i^^^^i^^n.^^^u\^^mm.mm\z\t.. m 

A 1 20z^rz\tS i O2;&^^^o 

[0 0 3 5] ^fz. m^mmm\t. j^^=^ymmmm^ 

[0 0 3 6] m^\zf^^n^^^u. ^Momm^^y k 

(Dmm\z\t. mm^^is^Tsmmmm^^m^^^^nx^rzo 
Ljb^L. Mm}^:ayys^^mm\t. j^^B^ic^s 0 ot: 

'xzhcDmuizm-^ti^ti. ^^m^m^-t^uRmmm: 

igtci^v^Tti. mmxm^uRmmmmm.^y}^0^ii: 

Je:i^mm^rz\t{!^m.^:^y7.^mmmizji'::>x. mn^m 
1 (D^mm t mi^m 2 (D^mm^im^ ^ tix ^ <h 

[0 0 3 7] ^fz. ^^m(Dmmmmmmn^y kcom 
m:^mt. (a) m^itn^rzmmmmiz^-yx 

m^^^xm^. (b) SulBT^H±(C. sj^^m^ 

y i^^mmm^r^^mt. (c) mtmmmm.^y 



7 

(e) m%^%\(D'^m.mtm&^nf:Lm^h. bje^ 
[0 0 3 8] u^. i^w^(Dmmmmm%^v h<d» 

[0 0 4 0] U^. MSB (b) OXgtr^5l>T?^^^tl 

H<7)±^{r. w^Wi(o^ y^^'r^i ^mm.^v k 

[0 04 1 ] ^/t. BUffi (d) <7)XStC;fel^Tffilie>tl 
[0 0 4 2] i/c. Mifi (c) *Di:0^mIlfi (d) CDXS 

t-^i^Tfflii^n^wiem 1 offiaM:feci;ri^mfteii2c7) 

KM. A 1 203^;^cti S i 02f}^$>^. 
[0 0 4 31 BfjlS (e) cOXStC^feV^T. SiFlS^ 

[0 0 4 4] x.t^^iyi^mmm^rz\:i&m.^:»^7.^t$^ 

[0 0 4 5] 

[0 0 4 6] z.<D. mmmmmmm.^y\'n3\t. tjv 
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^i-^1^>ti-/U \^^^^U^m^2 1±{Z. AI2O3 

•^s i 02U^(D^ikmmmf)^^r<s^^T^m^ifn.x. 

mmm 2 a tmrnY^^ y d iix ic o x^^ ^ 

mMWi2S(Dmmm2 4\z^^^^m±\z. m2<o«tt 

^-Dxmmm^^n. mm^m2 4tmmm2 6 
10 ^f)^. mmm2 7\zj:r:^xmm^nx^^^. 

[0 0 4 7] MRM^^fi^^^^y K2 2cD®^^-V^v7' 
:fecfcL^-r >:5^^^^y^:y K2 3(Die»^^-/yji, S 
ift^SM®^^^:/ KH3CD^-y^f^i]MH3 AtrSffiL 
TV^^o MR^»^eS^^>:/ H 2 2 <h-r y^^^r^ 
y\^2 3iZ^:^tl^mm\t. mm2 8 ^MCX^A.'btl 

■So 

[0 0 4 8] ^2 fi, 0 1 cOjiiifjS^lSMe^m^^y F<^M 
RM»^a^^^y H 2 2 45cfcO^'1' y^^^xA rf^y H 2 
3 ^ 52 (Dlfe:;^gg5>iEffi0 T * >5 o 

20 io 0 4 9^ n±m<DyLRmmmMm,^y\^ 2 2 t 

)V^^^^yti-n^ H:?(^^^;^^SS2 1 \z. 
ynirxtCctoT. TJfeP-e*^l6a^2 2 a^^b 
X. T^S/-;i/K^2 2 b. TgB4^^^;/yS2 2 c. M 
R^^S2 2d. /\— NVWZXS2 2 e. SffiS 2 2 
f. Xg5^^^vyH2 2 gfecfcO^. XS5S^'-jl.HB2 2 

xih^mm^tvxm^^txx^^^. 

[0 0 5 0] MR^^J^fi^m^^y V2 2±AzmM^^t\^ 
IB®^C0-r>^^5=-^:/^u/H2 3ti, MR^^^Ka 
^yV2 2tLnmzmm^^^U^7.\Z^-DX. Xggv^ 
30 -;i/K^<i:*^coT§g:3Z® 2 3 aXtC. ^i-u/:/S2 
3 b. r3-f;i.B2 3c. is^tr/^XgRnr^ 2 3 d;^>^iag 

[0 0 5 1 ] *6a^2 2 a. TgB^>^yyS2 2 c. ± 
gP^-^':yye2 2 g, ^^^y7'^2 3 bti> A 1 203tC 
J^oT^^fiK^tlTl^^o S^'c. T^->— ;UHg2 2 b, 
XSCv— ;VKg2 2h (TgeaTP2 3a) . XgRriT 
®2 3dfi. /t-VD-r;5:<i:CO|^ai4«^sfic<fcoTpt:y 
^^^^nxii^o SffiB2 2f, =i-r>>^S2 3 c ti, 

40 A'Y7Xii2 2eH. P t C o/ci:<HcDffi^S14«3|BKc<:fco 

[0 0 5 2] ^y^^'T^^^y Y2 3±JC. 

[0 0 5 3] r)^^^'^^^yti-n^vt^^fx.^ 

»SS«2 5c7)|fe^S2 4 JC^^f5]T^S±JC. ^2(7)^ 

aMx^^*fe&®2 6???^. 7.ny^mz^K>mm^i^^ 
$e>{c. *6#g2 4ij6jibS2 6 tx^t, mmm2 7 

(Cctoxg^^nxi^^o ;^cf4D. Jfe^g2 4;fecfcr/*6S^ 

50 [0 0 5 4] mi^^t^m2\z^^tirz^^m<Dmm(D 



(6) 



[0 0 5 5] m 3 ^z^^rmm^mn^^m^zm^i^ ^n^ 

(pj^^.v Fsms 0T(i. g^H^/^ (s^itT) i)m 

m^n. Hildas K^AJilC. cn^|Hl$a(7)[elfeK^A 

)vmm\zTm^m&%i^n^nT9tw-^m^^fTt^o 
0 a{z^m^nrzmmmmmmm.^y kh 3^m^f— 
[0 0 5 6] ^3r«. -moymmmmmmm^y kh 

[0 0 5 7 ] ^fc, s^^^-yn. T 

10 0 5 81 ^mM(Dmm\ziDi^r. ^mm^z s^m 
^'t^tcmzm^^^n^T)\^^^'^'^>tt—;^^ 

[0 0 5 9] umm&2 5{t. mmmmmmm,'\^y kh 

[0 0 6 0] 7;l^^■:^^^>:^-A'-r Hti, w^mnx^ 30 

[0 0 6 1 ] :$i^m(Dmmx\t. ^mm^2 ^(Dmmm 
2 4},zmi^-r^m±\z. mmm2 6^K x/^y^mizj: 

f^-^nfzmmm 2 e (o^ms^ 2 5 \zt4'r^m'^t}\t. 
mmm2 e tws&m2 5 ^mmm^z^-oxm^LfcL 

10 0 6 2^1 mmm\z^^m^x\t. ummm2 stm 

mm2 6<Dm\zir^'r^mmmf)^. umM^2 5(D^m 40 
^^ismmm2 e(D^m\z^&Thm^^\zxK>^}^<^. 
^\zmmm^m&^^^'f'tummm2 s:h^ifmmm 



[0 0 6 3] -^0)yi^m&.±(D 
x;^;p^-, ^J;^t^. i 0 e vi^J:(^x:^;i'^-^t)o 

>^«6a^2 6(7);f^^Bf^^-e*^. Ai 203;:?^\ um&w, 

2 5±\zti^}^^n^. z<Dt^. mmB2 6<Dfmm 
x^^o Lfc^^^x. ^m&^2 sLmmm2 6(Dm^ so 
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ti-f)^^ti\zt^^. 

[0 0 6 4] sfoT, i^mm(Dmmx\t. mm.^-y 

f)^. mWimmm.^y\^U3<D9~:f1^\^mU3A±^^ 

[0 0 6 5] f^i^. 2 1 ±izmmm^^ tifcmmm 

2 Ah. ^SSK2 5±JC^^?^^!£$tiyc^fe^^2 6 

w^n2i\z^^x^^\.x\^^tf^. ^mm2Ah 

mB.m2^\%. A 1 203tCJ:'^T^^^$nTl^^<Z)T^ 

L.fc7^^'oT> Ifea^ 2 4 <h*fe^H 2 6 

[0 0 6 6] «aS«2 5^?^^"r'5**3|Bffcti. 

:^5^^>::^-/N*-r Fcoj^;^^ A. :^;i^i> 

[0 0 6 7] fil*^J2 7{C^1. MR^»Kam^ 

K 2 2(Di^tt^^Hb$1i:?^t.^J;'9tC3 0 OICJl^TTS 

mi:M^fjoz.t,<j:>x^^jz^^^i^^^^mm^^m^ii 

[0 0 6 8] ^fz. mmm 22 a. tsk^^- ye 2 2 

c, ±S[^4^^^y7'M2 2 g. =^^y:/m2 3b. mum 

2 4, i^J:C/*6aS:S2 6 ti. S i 02fCcfc'3T?]^^$n 
[0 0 6 9] ;^*5. TS^v--;!. 2 2 b 

KB 2 2 h jr»^nfcfB^^*<ho?^f^ggJr;i^gK5^ 

MR^»K?d^m^^y H2 2(^m^::¥^i'^yyGa<h;^ci: 
^fci. TgB3T^2 3 a t_hg5:3Te2 3 dJcS^^ 
nfclBi^^®#:t<D^^l^g^(r7^j:^+>^y:/^2 3 bCDg&5^ 
7^^ >y^^^:/^y \^2 3(Dmm,^^-j'fGbtt^ 

[0 0 7 0] *5lig(7)?^^TrH. MR^SS^^^^^y H 
2 2c7)S^m^^^yyGac^-r>y^T-^ V'^^y F2 3C0 

mm.^ ^y':fGb f)^. mmmmmmm.^ ^y k h 3 cdx- 

y^f^ffiH3 AlrgffiUTl^^^o 

[0 0 7 1 ] MR^^Mfi^m^^y H 2 2 CO h^^y 

:^«t@TwU^, ±IK^^^yyB2 2 g^iSr^MR^^ 
B2 2 dCD±ffi<D#§T&^o ^yi^^T-^^^y 
\^ 2 3(Dh'yy^mTv^2\t. ±^Ziym 2 3 d (D^2i 
#bV^o *IISgCO?^^Tni. Twl =Tw2T*'2). 

[0 0 7 2] 114:^^^0 7^^. *5!^(7>iii!lS»KKm 
^•y H(DS>^:&ffi^^-r^m^T'$)^o 

[0 0 7 3] T}V^^^^>f^-n^ ]^ti^^U^ 

Sffi2 1 }l\Z. a 1 zOa-^S i O2fti:(0^&tt«m^ 
b;^j:'5Tit^^^X/^^y^^(rj:Dt^K/^fi^T^o 

mh^^nrzm\z. a \ lOz^^'b/x^mKo^mmxh^ 
mmm2 4^. 7./^yi^m\zjir:^xmmm^^^. m4 



(7) 

11 

T(/^^. uRmmmm%^y \^:^j^zy^'^ yy^'j- 
[0 0 7 4] ^4Ttl. MR^lS^fiS^^^yK (m^it 

<ko\z7.^^ y/^^-izu^o —yj. meiz^TJzoiz. 

±ic. A 1 20zf)^ibn.^^2(D%mmxd^^mmm2 e 

y.ny^mzX'oxmw.'i^^^^o ^m^^2b\^ 

[0 0 7 61 Ts^-i y;^-\zm^^nrcmm2 1 t^m 

[0 0 7 7 ] 0 7(^X^-f :$^A-C^7^-y*ft6lMA^. 

nmmm^rc\tti ib^^mm^ ^ z. hiz^-DXRmmzm 20 
mmmmmmM^y kh 3 tcr^o 

[0 0 7 8] fjii^. mW.2 l:^^ZfUm^^2 5^. 9- 

^yijJVi^OA. tf}Vi^^i^yx.^^ htx^\z^-:>xm 

mmm\z^^xm^\yX%Q;:\^^. ^rc. mmm2 4t 
BBm2 6^. s 1 02\z^'Dxm^vx'bx\^^o 
[0 0 7 9] ^fz. 1 tss2 5^mm^^mm 

[0 0 8 0] z<D^^\z. ^mmcommcommmmmm 

h^^^^^HTw 1 :fect^^Tw2 ^ 1 0 ^mJi^TfC-r 
[0 0 8 1 ] 

[3«K<^^^] &.±mmvrc^^iz:$i^mi.z^niti. m 
^n^^mm\z^^xmgL^nrzi^mmm.tmm^^ 

nf)^^tji^ummtf}^. T./^y^ikf^i^cDmrnm^-y^ 40 

[0 3 1 
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m^f)^. mmm\zjz'Dxm'^'^nrzm'^xK>h. wi^cD 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dantages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic 
material. It has the protective-group board formed with the magnetic material or non-magnetic material containing the thrn f\\m magnetic head, 
the protective coat which consists of an insulating material which does not contain crystal grain, and crystal grain. In the slid type thin film 
magnetic head by which the magnetic gap of the aforementioned thin film magnetic head is exposed to the tape opposed face of the 
aforementioned magnetic head the aforementioned protective coat It has the 1st protective coat and 2nd protective coat, the 1st protective 
coat of the above Thin film formation is carried out by the vacuum forming-membranes method on the thin film magnetic head by which the 
laminating was carried out on the aforementioned substrate, the 2nd protective coat of the above The slid type thin film magnetic head 
characterized by carrying out thin film formation by the vacuum forming-membranes method, and joining the 1 st protective coat of the above, 
and the 2nd protective coat of the above to the aforementioned protective-group board by adhesives. 

[Claim 2] The slid type thin film magnetic head according to claim 1 whose aforementioned thin film magnetic head is MR type thin film 
magnetic head. 

[Claim 3] The slid type thin film magnetic head according to claim 1 whose aforementioned thin film magnetic head is the compound-die thin 
film magnetic head of MR type thin film magnetic head and the inductive magnetic head. 

[Claim 4] The slid type thin film magnetic head according to claim 1 to 3 in which the aforementioned protective-group board is formed with 
non-magnetic materials, such as an alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[Claim 5] The 1 st protective coat of the above and the 2nd protective coat of the above are the slid type thin film magnetic head according to 
claim 1 to 4 currently formed of aluminum 203 or Si02. 

[Claim 6] The aforementioned adhesives are the slid type thin film magnetic head according to claim 1 to 5 which is epoxy system adhesives or 
lowmelting-glass system adhesives. 

[Claim 7] The manufacture method of the slid type thin film magnetic head characterized by providing the following, (a) The process which 
carries out thin film formation of the ground layer which consists of an insulating material on the substrate formed with the magnetic material 
or the non-magnetic material, (b) The process which forms the thin film magnetic head on the aforementioned ground layer, (c) The process 
which carries out thin film formation of the 1st protective coat which consists of an insulating material which does not contain crystal grain on 
the aforementioned thin film magnetic head by the vacuum forming-membranes method, (d) The process (e) which carries out-thin film 
formation of the 2nd protective coat which consists of an insulating material which does not contain crystal grain on the protective-group 
board formed with the magnetic material or the non-magnetic material containing crystal grain by the vacuum forming-membranes method. The 
process which the 1 st protective coat of the above and the 2nd protective coat of the above are made to counter, and pastes up the substrate 
in which the 1st protective coat of the above was formed, and the protective-group board with which the 2nd protective coat of the above be 
[Claim 8] The manufacture method of the slid type thin film magnetic head according to claim 7 that the aforementioned thin film magnetic 
head formed in the process of the above (b) is MR type thin film magnetic head. 

[Claim 9] The manufacture method of the slid type thin film magnetic head according to claim 7 that the aforementioned thin film magnetic 
head formed in the process of the above (b) is the compound-die thin film magnetic head of MR type thin film magnetic head and the inductive 
magnetic head. 

[Claim 10] The manufacture method of the slid type thin film magnetic head according to claim 7 to 9 that the aforementioned protective-group 
board used in the process of the above (d) is formed with non-magnetic materials, such as an alumina titanium carbide, titanium calcium, and a 
calcium ferrite. 

[Claim 11] The manufacture method of the slid type thin film magnetic head according to claim 7 to 10 which forms the 1st protective coat of 
the above, and the 2nd protective coat of the above by aluminum 203 or Si02 in the process of the above (c) and the above (d). 
[Claim 1 2] The manufacture method of the slid type thin film magnetic head according to claim 7 to 1 1 of pasting up the 1 st protective coat of 
the above, and the 2nd protective coat of the above with epoxy system adhesives or low-melting-glass system adhesives in the process of the 
above (e). 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical fteid to which invention belongs] In case the slid type thin film magnetic head which constitutes the magnetic recorder and 
reproducing device of the visual equipment which records a record signal on a magnetic tape and is reproduced, or the data magnetic recorder 
and reproducing device for computers is started, especially a magnetic tape slides on the tape opposed face of the magnetic head, this 
invention can prevent that the aforementioned tape opposed face is damaged, and relates to the slid type thin film magnetic head which can 
raise the magnetic-recording property of a magnetic tape. 
[0002] 

[Description of the Prior Art] In the magnetic recorder and reproducing device in a visual equipment, or the magnetic recorder and reproducing 
device which writes in the data for computers, the magnetic head is carried in the rotating drum of rotary-head equipment, while a magnetic 
tape contacts and runs by helical tracing to the aforementioned rotating drum, the aforementioned rotating drum rotates, and record operation 
is performed by the helical scan to a magnetic tape. 

[0003] The perspective diagram showing an example of the magnetic head of the former [ drawing 8 ] and drawing 9 are the plans showing the 
rotary-head equipment of a magnetic recorder and reproducing device with which the aforementioned magnetic head was carried. 
[0004] As shown in drawing 8 , the magnetic head HI has the cores 1 and 2 formed by magnetic materials of high permeability, such as a 
ferrite, in tape opposed face HI A with magnetic tape T, a magnetic material layer is infixed in the opposite section with cores 1 and 2, and 
magnettc-gap G is formed. The coils 3 and 4 for record / reproduction in the aforementioned cores 1 and 2 are Moreover, in 

tape opposed face H1A. the V character-like gap regulation slots 5 and 5 are formed in the both-sides section of cores 1 and 2. and the width 
of recording track Tw of magnetic-gap G is specified. In addition, it fills up with Si02. the non-magnetic material, for example, the Junction 
glass, of abrasion resistance, etc. in this gap regulation slot 5 and 5. 

[0005] With the rotary-head equipment 10 formed in the magnetic recorder and reproducing device shown in drawing 9 . a fixed drum (not 
shown) is fixed, rotating-drum 10a of this and the same axle is supported by the aforementioned fixed drum lifting free [ rotation ], and the 
rotation drive of the rotating-drum 1 0a is carried out in the direction of an arrow by the power of a motor. Magnetic tape T which is a 
magnetic-recording medium is twisted around rotary-head equipment 10 the degree of predetermined angle by helical tracing, and runs in the 
direction of an arrow. In the meantime, rotating-drum 10a rotates and the magnetic head carried in this rotating-drum 10a scans magnetic tape 
T. With the rotary-head equipment of drawing 9 , 1 set of magnetic heads HI and HI are formed in the position which counters mutually. 
[0006] By the magnetic head HI shown in drawing 8 , magnetic-gap G is formed by the predetermined width of recording track Tw by carrying 
out the grinding process of the opposite section of a core 1 and a core 2. 

[0007] In recent years, in order to realize high recording density-ization to a magnetic-recording medium in the magnetic recorder and 
reproducing device of a visual equipment, the data magnetic recorder and reproducing device for computers, etc., the formation of a ** truck 
and RF-izing which narrow the width of recording track are attained. 

[0008] ft is necessary to make small the width of recording track Tw of a magnetic gap for the formation of a ** truck Moreover, it is 

necessary to raise the process tolerance of a magnetic gap as ** truck-ization is advanced. Especially, recently, the format of 10 micrometers 

or less is also increasingly proposed for the width of recording track Tw. However, In the magnetic head HI shown in drawing 8 , it is becoming 

difficult to raise a process tolerance as ** truck-ization Is advanced, since magnetic-gap G is formed by the grinding process. 

[0009] Then, since it corresponds to ** truck-ization, using the thin film magnetic head formed of a thin film formation process is proposed. 

[0010] Drawing 10 is the perspective diagram of the slid type thin film magnetic head. MR type thin film magnetic head 12 for reproduction, the 

inductive head 1 3 for record, and the insulating layer 1 4 that is a protective coat were formed of the thin film formation process on the 

substrate 11 which consists of an alumina titanium carbide, and the protective-group board 16 which consists of an alumina titanium carbide 

with the epoxy system adhesives 15 on an insulating layer 14 has pasted up further this slid type thin film magnetic head H2. 

[0011] The magnetic gap of MR type thin film magnetic head 12 and the magnetic gap of an inductive head 13 are exposed to tape opposed 

face H2A of the slid type thin film magnetic head H2. The current passed by MR type thin film magnetic head 12 and the inductive head 13 is 

given through an electrode 1 7. 

[0012] 

[Problem(s) to be Solved by the Invention] Drawing 1 1 is the expansion partial front view of the MR type thin film magnetic-head [ of the slid 
type thin film magnetic head H2 of drawing 10 ] 1 2, and inductive head 1 3 circumference. 

[0013] Through insulating-layer 12a which is a ground layer, the laminating of lower shield layer 12b, lower gap layer 12c, 12d of MR element 
layers, hard bias layer 12e. 12f of electrode layers, 12g of up gap layers, and the 12h of the up shield layers is carried out. and MR type thin film 
magnetic head 1 2 for reproduction is formed in the substrate 1 1 which consists of an alumina titanium carbide. 

[0014] On lower core layer 13a of an up shield layer and combination, the laminating of insulating-layer 13b, coil layer 13c, and the 13d of the 
up core layers Is carried out, and the inductive head 13 for record formed on MR type thin film magnetic head 12 for reproduction is formed. 
[0015] Furthermore, the laminating of the Insulating layer 14 was carried out on the Inductive head 13, and the protective-group board 16 which 
consists of an alumina titanium carbide by epoxy resin adhesive 15 on an insulating layer 14 has pasted up. In addition, the insulating layer 14 is 
formed of aluminum 203 or Si02. 

[0016] When a magnetic tape runs the tape opposed face H2A top of the slid type thin film magnetic head H2. the protective-group board 16 is 
formed In order to prevent wearing out superfluously MR type thin film magnetic head 12 and an inductive head 13 or damaging. 
[0017] An alumina titanium carbide is a non-magnetic material which contains the crystal grain of a titanium cari>lde in an alumina (aluminum 
203). Since an alumina titanium carbide is the stiff quality of the material, although it is suitable as a material of the protective-group board 1 6. 
it has the property that the crystal grain of a titanium carbide tends to degrain. 
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[001 8] A magnetic tape is the tape travel speed of for example. 9.0 m/s, and runs the tape opposed face H2A top of the slid type thin film 
magnetic head H2 in the direction of an arrow of d rawin g 10 . When the protective-group board 16 was formed with the non-magnetic material 
containing crystal grain, such as an alumina titanium carbide, at this time, the problem that crystal grain, such as a titanium carbide, degrained 
had arisen from the protective-group board 1 6. 

[0019] if such degraining arises, crystal grain, such as a titanium carbide which degrained. will adhere to a magnetic tape, and will degrade a 
magnetic tape. As a result, the problem that the record reproducing characteristics of a magnetic recorder and reproducing device deteriorated 
greatly was produced. 

[0020] Moreover, when the protective-group board 16 is formed by the magnetic material containing crystal grain, the same problem arises. 
[0021] this invention is for solving the above-mentioned conventional technical problem, and in case a magnetic tape runs the tape opposed 
face of the slid type thin film magnetic head, it aims at offering the slid type thin film magnetic head which can raise record reproducing 
characteristics, and its manufacture method by preventing that degraining of a protective-group board arises. 
[0022] 

[Means for Solving the Problem] this invention on the substrate formed with the magnetic material or the non-magnetic material The ground 
layer which consists of an insulating material, the thin film magnetic head, the protective coat which consists of an insulating material which 
does not contain crystal grain. And have the protective-group board formed with the magnetic material or non-magnetic material containing 
crystal grain, and the magnetic gap of the aforementioned thin film magnetic head sets to the slid type thin film magnetic head exposed to the 
tape opposed face of the aforementioned magnetic head. The aforementioned protective coat has the 1 st protective coat and 2nd protective 
coat the 1 st protective coat of the above Thin film formation is carried out by the vacuum forming-membranes method on the thin film 
magnetic head by which the laminating was carried out on the aforementioned substrate, the 2nd protective coat of the above It is 
characterized by carrying out thin film formation by the vacuum forming-membranes method, and joining the 1st protective coat of the above, 
and the 2nd protective coat of the above to the aforementioned protective-group board by adhesives. 

[0023] In the slid type thin film magnetic head of this invention, thin film formation of the 2nd protective coat of the above is carried out by the 
vacuum forming-membranes methods, such as a spatter, on 1 end face of the aforementioned protective-group board, and it has the structure 
where this 2nd protective coat and the 1 st protective coat of the above currently formed on the thin film magnetic head by which the 
laminating was carried out at the aforementioned substrate top are joined by adhesives. 

[0024] The junction force over the aforementioned protective-group board of the 2nd protective coat of the above by which thin film formation 
was carried out by the vacuum forming-membranes methods, such as a spatter, is stronger than the junction force when joining the 2nd 
protective coat of the above, and the aforementioned protective-group board with adhesives. 

[0025] In junction by adhesives, when it enters into the concavo-convex section to which the adhesives which intervene between the 
aforementioned protective-group board and the 2nd protective coat of the above exist in the front face of the aforementioned protective- 
group board, and the front face of the 2nd protective coat of the above and intermolecular force (van der Waals' forces) works between the 
molecules which constitute the molecule, the aforementioned protective-group board, and the 2nd protective coat of the above which mainly 
constitute adhesives, the junction force occurs. 

[0026] On the other hand, in a spatter, the material atom of the 2nd protective coat of the above with the energy beyond a fixed level, for 
example, energy lOeV or more, is dnyen in on the aforementioned protective-group board. At this time, covalent bond of the material atom of 
the 2nd protective coat of the above and the composition atom of the aforementioned protective-group board can be carried out. Therefore, 
the junction force of the aforementioned protective-group board and the 2nd protective coat of the above becomes powerful. 
[0027] Therefore, even rf the aforementioned protective-group board is formed of the material containing crystal grain, crystal grain can 
prevent the problem of degraining. 

[0028] In addition, although the 1 st protective coat by which thin film formation was carried out on the aforementioned substrate, and the 2nd 
protective coat by which thin film formation was carried out on the protective-group board are joined with adhesives in this invention, the 1 st 
protective coat and 2nd protective coat are formed by this invention with an insulating material which does not contain crystal grain, such as 
aluminum 203. Therefore, even if it joins with adhesives the 1st protective coat and the 2nd protective coat by which thin film formation was 
carried out on the protective-group board, the problem that the 2nd protective coat degrains is not produced. 

[0029] In this invention, the aforementioned thin film magnetic head may be MR type thin film magnetic head for reproduction, and may be the 
compound-die thin film magnetic head of MR type thin film magnetic head for reproduction, and the inductive magnetic head for record. 
[0030] If it is the compound-die thin film magnetic head by which the laminating of the inductive head for record was carried out to the upper 
layer of MR type thin film magnetic head for reproduction, the one magnetic head can perform record and reproduction. Moreover, since the 
aforementioned inductive head is formed of thin film formation processes, such as resist photo lithography, it is easy to raise the process 
tolerance of a magnetic gap, and ** truck-ization becomes easy. However, the magnetic field strength which an inductive head generates is 
weaker than the magnetic field strength which the bulked type magnetic head which consists of copper wire coiled around the core of a 
magnetic material used well and this core generates, in order to record a signal on a magnetic tape conventionally. Therefore, when using an 
inducth/e head as the magnetic head for recording a record signal on a magnetic tape, it is necessary to make tape of a magnetic tape thin 
and to raise the record sensitivity by the side of a magnetic tape. 

[0031] There are for example, an alumina titanium carbide, titanium calcium, a calcium fenite, etc. in the non-magnetic material which forms the 
aforementioned protective-group board. 

[0032] When a magnetic tape runs the tape opposed face top of the slid type thin film magnetic head, the aforementioned protective-group 
board is formed in order to prevent wearing out superfluously MR type thin film magnetic head and an inductive head or damaging. 
[0033] Since the non-magnetic material mentioned above is the stiff quality of the material, ft is suitable as a material which forms the 
aforementioned protective-group board. 

[0034] Moreover, there are aluminum 203 or Si02 in an insulating material which does not contain the crystal grain which forms the 1st 
protective coat of the above, and the 2nd protective coat of the above, 

[0035] Moreover, as for the aforementioned adhesives, it is desirable that they are epoxy system adhesives or low-melting-glass system 
adhesives. 

[0036] High-metting point textile-glass-yam adhesives have been used for manufacture of the conventional magnetic head as shown In drawin g 
8 . However, it is necessary to heat high-melting point textile-glass-yam adhesives at the temperature of about 800 degrees C at the time of 
junction. However, if the elevated temperature of no less than 800 degrees 0 **, the property of MR type thin film magnetic head which 
constitutes this invention will deteriorate. Therefore, in this invention, it is desirable that the 1 st protective coat of the above and the 2nd 
protective coat of the above are joined by the epoxy system adhesives or low^melting-glass system adhesives which can perform an adhesion 
process below 300 degrees C at which the property of MR type thin film magnetic head does not deteriorate. 

[0037] Moreover, the manufacture method of the slid type thin film magnetic head of this invention (a) The process which carnes out thin film 
formation of the ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic 



http:/ / www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/06/18 



3/5 V 



materiat. (b) The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, (c) The 
process which canies out thin film formation of the 1st protective coat which consists of an insulating materia) which does not contain crystal 
grain on the aforementioned thin film magnetic head by the vacuum forming-membranes methods, such as a spatter (d) The 2nd protective 
coat which consists of an insulating material which does not contain crystal grain on the aforementioned protective-group board formed with 
the magnetic material or non-magnetic material containing crystal grain by the vacuum forming-membranes methods, such as a spatter 
Process which canies out thin film formation (e) It is characterized by having the substrate in which the 1 st protective coat of the above was 
formed, and the process which the 1st protective coat of the above and the 2nd protective coat of the above are made to counter, and pastes 
up the protective-group board with which the 2nd protective coat of the above was formed. 

[0038] In addition, after forming two or more thin film magnetic heads on one substrate and carrying out the laminating of the 1st protective 
coat further in the manufacture method of the slid type thin film magnetic head of this invention, this substrate is cut and it is made a slider 
bar, and after pasting up the protective-group board with which the 2nd protective coat was formed with the slider bar cut and formed, you 
may separate into each slid type thin film magnetic head. 

[0039] Or after cutting the slider bar with which two or more MR type magnetic heads and inductive heads which were covered by the 1st 
protective coat are formed and separating into each MR type magnetic head and inductive head, you may paste up with the protective-group 
board with which the 2nd protective coat was formed. 

[0040] In addition, as the aforementioned thin film magnetic head formed in the process of the above (b), only MR type thin film magnetic head 
for reproduction may be formed, and the compound-die thin film magnetic head by which the laminating of the inductive magnetic head for 
record was canr\ed out to the upper layer of MR type thin film magnetic head for reproduction may be formed. 

[0041] Moreover, as for the aforementioned protective-group board used in the process of the above (d), it is desirable to be formed using the 
non-magnetic material of the stiff quality of the materials, such as for example, an alumina titanium carbide, titanium calcium, and a calcium 
ferrrte. 

[0042] Moreover, there are aluminum 203 or Si02 in an insulating material which does not contain the crystal grain which forms the 1 st 
protective coat of the above and the 2nd protective coat of the above which are used in the process of the above (c) and the above (d). 
[0043] In addition, in the process of the above (e). it is desirable to join the substrate in which the 1 st protective coat of the above is formed, 
and the substrate in which the 2nd protective coat of the above is formed by pasting up the 1 st protective coat of the above and the 2nd 
protective coat of the above with epoxy system adhesives or low-melting-glass system adhesives. 

[0044] Since epoxy system adhesives or low-melting-glass system adhesives can perform an adhesion process below 300 degrees G at which 
the property of MR type thin film magnetic head does not deteriorate, they does not degrade the property of MR type thin film which 
constitutes this invention. 
[0045] 

[Embodiments of the Invention] Drawing 1 is the perspective diagram of the slid type thin film magnetic head showing the gestalt of operation 
of this invention. 

[0046] The insulating layer 24 which consists of aluminum 203 which is MR type thin film magnetic head 22 for reproduction, the inductive head 
23 for record, and the 1 st protective coat is formed of the thin film formation process through the ground layer which consists of insulating 
material, such as aluminum 203 and Si02, on the substrate 21 which this slid type thin film magnetic head H3 becomes from an alumina 
titanium carbide. Moreover, thin film formation of the insulating layer 26 which consists of aluminum 203 which is the 2nd protective coat on 
the field which counters the insulating layer 24 of the protective-group board 25 which consists of an alumina titanium carbide was carried out 
by the spatter, and the insulating layer 24 and the insulating layer 26 have pasted up with adhesives 27 further. 

[0047] The magnetic gap of MR type thin film magnetic head 22 and the magnetic gap of an inductive head 23 are exposed to tape opposed 
face H3A of the slid type thin film magnetic head H3. The current passed by MR type thin film magnetic head 22 and the inductive head 23 is 
given through an electrode 28. 

[0048] Drawing 2 is the expansion partial front view of the MR type thin film magnetic-head [ of the slid type thin film magnetic head of drawing 
1 ] 22, and inductive head 23 circumference. 

[0049] Through insulating-layer 22a which is a ground layer, the laminating of lower shield layer 22b, lower gap layer 22c, 22d of MR element 
layers, hard bias layer 22e, 22f of electrode layers. 22g of up gap layers, and the 22h of the up shield layers is carried out by the thin film 
formation process, and MR type thin film magnetic head 22 for reproduction is formed in the substrate 21 which consists of an alumina titanium 
carbide of it. 

[0050] Like MR type thin film magnetic head 22, on lower core layer 23a of an up shield layer and combination, the laminating of gap layer 23b, 
coil layer 23c, and the 23d of the up core layers is carried out by the thin film formation process, and the inductive head 23 for record formed 
on MR type thin film magnetic head 22 is formed of it. 

[0051] Insulating-layer 22a, lower gap layer 22c, 22g of up gap layers, and gap layer 23b are formed of aluminum 203. Moreover, plating 
formation of lower shield layer 22b. 22h (lower core layer 23a) of up shield layers, and the 23d of the up core layers is carried out by soft 
magnetic materials, such as a permalloy. 22f of electrode layers and coil layer 23c are formed of conductive material, such as Cu. Hard bias 
layer 22e is formed of hard magnetic materials, such as PtCo. 

[0052] Furthermore, the laminating of the insulating layer 24 which is the 1st protective coat is carried out on the inductive head 23. 
[0053] Moreover, on the fieid which counters the insulating layer 24 of the protective-group board 25 which consists of an alumiria titanium 
carbide, thin film formation of the insulating layer 26 which is the 2nd protective coat is carried out by the spatter, and the insulating layer 24 
and the insulating layer 26 are further joined by adhesives 27. In addrtion, the insulating layer 24 and the insulating layer 26 are formed of 

aluminum 203. 

[0054] The slid type thin film magnetic head which shows the gestalt of operation of this invention shown in drawing 1 and drawing 2 can be 
installed in rotary-head equipment as shown in draw ing 3 . 

[0055] With the rotary-head equipment 30 formed in the magnetic recorder and reproducing device shown in drawins 3 . a fixed drum (not 
shown) is fixed, rotating-drum 30a of this and the same axle is supported by the aforementioned fixed drum lifting free [ rotation ]. and the 
rotation drive of the rotating-drum 30a is carried out in the direction of an arrow by the power of a motor. Magnetic tape T which is a 
magnetic-recording medium is twisted around rotary-head equipment 30 the degree of predetermined angle by helical tracing, and runs in the 
direction of an arrow. In the meantime, rotating-drum 30a rotates and the slid type thin film magnetic head H3 carried in this rotating-drum 30a 
scans magnetic tape T. 

[0056] Although the slid type thin film magnetic head H3 of a lot is installed in the position which counters mutually on rotating-drum 30a in 
drawing 3 , you may install the three or more slid type thin film magnetic heads H3. 

[0057] Moreover, a magnetic tape runs in the direction of an arrow of drawi ng 1 , i.e., the direction which faces to the protective-group board 
25 from a substrate 21. The travel speed of magnetic tape T is for example, 9.0 m/s. 

[0058] In the gestalt of this operation, the alumina titanium carbide used in order to form the protective-group board 25 is a non-magnetic 
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material which contains the crystal grain of a titanium carbide in an alumina (aluminum 203). 

[0059] When a magnetic tape runs the tape opposed face H3A top of the slid type thin film magnetic head H3. the protective- group board 25 is 

formed in order to prevent wearing out superfluously MR type thin film magnetic head 22 and an inductive head 23 or damaging. 

[0060] Since an alumina titanium carbide is the stiff quality of the material, it is suitable as a material which forms the protective-group board 

25. 

[0061] With the gestalt of this operation, thin film formation of the insulating layer 26 is carried out by the spatter on the field which counters 
the insulating layer 24 of the protective-group board 25. The junction force over the protective-group board 25 of the insulating layer 26 in 
which thin film formation was carried out by the spatter is stronger than the Junction force when joining the protective-group board 25 to an 
insulating layer 26 with adhesives. 

[0062] In junction by adhesives, when it enters into the concavo-convex section to which the adhesives which intervene between the 
protective-group board 25 and an insulating layer 26 exist in the front face of the protective-group board 25, and the front face of an insulating 
layer 26 and intemnolecular force (van der Waals* forces) works between the molecules which constitute the molecule, the protective-group 
board 25, and insulating layer 26 which mainly constitute adhesives, the junction force occurs. 

[0063] On the other hand, in a spatter, aluminum 203 which is the material atom of an insulating layer 26 with the energy beyond a fixed level, 
for example, energy lOeV or more, is driven in on the protective-group board 25. At this time, covalent bond of the material atom of an 
insulating layer 26 and the composition atom of the protective-group board 25 can be carried out. Therefore, the junction force of the 
protective-group board 25 and an insulating layer 26 becomes powerful. 

[0064] Therefore, with the gestalt of this operation, when a magnetic tape runs the tape opposed face H3A top of the slid type magnetic head 
H3. in the plane of composition of an insulating layer 26 and the protective-group board 25, some protective-group boards 25. for example, 
crystal grain etc., can prevent the problem of dropping out. 

[0065] bi addition, although the insulating layer 24 by which thin fitm formation was carried out on the subs;trate 21 , and the insulating layer 26 
by which thin film formation was carried out on the protective-group board 25 are joined with adhesives 27, since the insulating layer 24 and 
the insulating layer 26 are formed of aluminum 203. they do not contain crystal grain. Therefore, degraining is not produced even if it Joins an 
insulating layer 24 and an insulating layer 26 with adhesives. 

[0066] You may use the non-magnetic material of the stiff quality of the materials, such as titanium calcium besides an alumina titanium 
carbide, and a calcium ferrite, for the material which forms the protective-group board 25. Moreover, you may use a magnetic material for the 
material which forms the protective-group board 25. 

[0067] Moreover, it is desirable to use for adhesives 27 the epoxy system adhesives which can perform an adhesion process below 300 degrees 
C so that the property of MR type thin film magnetic head 22 may not be degraded, low-melting-glass system adhesives, etc. 
[0068] Moreover, insulating-layer 22a. lower gap layer 22c. 22g of up gap layers, gap layer 23b, an insulating layer 24. and an insulating layer 26 
may be formed of Si02. 

[0069] In addition, the portion which becomes the opposite section of lower shield layer 22b and the record medium inserted into 22h of up 
shield layers serves as the magnetic gap Ga of MR type thin film magnetic head 22. Moreover, the portion of gap layer 23b which becomes the 
opposite section of lower core layer 23a and the record medium inserted into 23d of up core layers serves as the magnetic gap Gb of an 
inductive head 23. 

[0070] With the form of this operation, the magnetic gap Ga of MR type thin film magnetic head 22 and the magnetic gap Gb of an inductive 
head 23 are exposed to tape opposed face H3A of the slid type thin film magnetic head H3. 

[0071] In addition, the width of recording track Twi of MR type thin film magnetic head 22 is the width of face of the upper surface of 22d of 
MR element layers which touch 22g of up gap layers. Moreover, the width of recording track Tw2 of an inductive head 23 is equal to the width 
of face of 23d of up core layers. With the gestalt of this operation, it is Twl=Tw2. 

[0072] Drawing 4 to drawing 7 is the perspective diagram showing the manufacture method of the slid type thin film magnetic head of this 
invention. 

[0073] First, thin film formation of the ground layer which consists of insulating material, such as aluminum 203 and Si02. on the substrate 21 
which consists of an alumina titanium carbide is carried out by the spatter. Next, thin film formation of MR type thin film magnetic head and the 
inductive head is carried out one by one on this ground layer. After an inductive head is formed, thin film formation of the insulating layer 24 
v\^ich is the 1st protective coat which consists of aluminum 203 is carried out by the spatter. Drawing 4 shows signs that the laminating of the 
insulating layer 24 was carried out on MR type thin film magnetic head (not shown) and the inductive head 23. In addition, when forming MR 
type thin film magnetic head and an inductive head, an electrode 28 is also formed by plating of conductive material, such as Cu. 
[0074] In drawing 4 , MR type thin film magnetic head (not shown), an inductive head 23, and an electrode 28 set a fixed interval, and are 
formed in the substrate top whole surface (only the part is illustrated to drawing 4 ). 

[0075] The substrate 21 of a circle configuration is cut by the dotted line, and becomes a slider bar like drawin g 5 . On the other hand, as 
shown in drawing_6 . thin film formation of the insulating layer 26 which is the 2nd protective coat which consists of aluminum 203 on the fi^ont 
face of the protective-group board 25 which consists of an alumina titanium carbide is carried out by the spatter. The protective-group board 
25 is cut by the dotted line, and becomes a slider bar. 

[0076] An insulating layer 24 and an insulating layer 26 are made to counter like drawing 7 , and the substrate 21 cut by the slider bar and the 
protective-group board 25 are pasted up with adhesives 27. 

[0077] R configuration is processed cylindrical grinding or by carrying out copy grinding, a dotted line cuts further the tape opposed face A of 
the slider bar of drawing 7 , and it is made each slid type thin film magnetic head H3 as shown in drawing 1 . 

[0078] In addition, you may form a substrate 21 and the protective-group board 25 by titanium calcium, the calcium ferrite, etc. Moreover, you 
may form a substrate 2 1 and the protecth/e-group board 25 by the magnetic material. Moreover, you may form an insulating layer 24 and an 
insulating layer 26 by Si02. 

[0079] Moreover, it is desirable to use epoxy system adhesives and low-melting-glass system adhesives for the adhesives on which a substrate 
21 and a substrate 25 are pasted up. 

[0080] Thus, since the slid type thin film magnetic head H3 of the gestalt of this operation is formed of a thin film formation process, it can be 
mass-produced at once and is easy to miniaturize. Moreover, even when setting the width of recording track Twl and Tw2 to 10 micrometers 
or less, the process tolerance of a magnetic gap can be raised as required. 
[0081] 

[Effect of the Invention] Since the protective coat which consists of a protective-group board formed of the material containing crystal grain 
and an insulating material is Joined by thin film formation processes, such as a spatter, according to this invention as explained in fiill detail 
above, both junction force becomes strong rather than the case where the aforementioned protective-group board and the aforementioned 
protective coat are joined by adhesives. Therefore, in the interface of the aforementioned protective-group board and the aforementioned 
protective coat, it can prevent that the aforementioned protective-group board degrains. 
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[0082] Therefore, crystal grain, such as a titanium carbide which degrained. adheres to a magnetic tape, and can prevent degrading a magnetic 
tape. That is, degradation of the record reproducing characteristics of a magnetic recorder and reproducing device can be prevented. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the slid type thin film magnetic head showing the gestalt of operation of this invention. 

[Drawing 2] Partial expansion front view of the MR type magnetic head and the inductive head periphery of the slid type thin film magnetic head 

of drawing 1 . 

[Drawing 3] The plan of a rotary-head type magnetic recorder and reproducing device with which the slid type thin film magnetic head of 
drawing 1 was installed. 

[Drawing 4] The perspective diagram showing the state in the manufacture method of the slid type thin film magnetic head of this invention 
where the laminating of MR type thin film magnetic head, an inductive head, and the insulating layer that is the 1 st protective coat was carried 
out on the substrate. 

[Drawing 5] The perspective diagram showing the state where the substrate of drawing.4 was cut by the dotted line and used as the slider bar. 
[Drawing 6] The perspective diagram showing the state where the laminating of the insulating layer which is the 2nd protective coat was carried 
out on the substrate used as a protective-group board. 

[Drawing 7] The perspective diagram showing the state where the substrate of drawing 6 was cut by the dotted line, and it was made the slider 
bar, and was joined to the slider bar of drawing 4 . 

[Drawing 8] The perspective diagram of the conventional magnetic head. 

[Drawing 9] The plan of a rotary-head type magnetic recorder and reproducing device. 

[Drawing 10] The perspective diagram of the conventional slid type thin film magnetic head. 

[Drawing 11] Partial expansion front view of the MR type magnetic head and the inductive head periphery of the slid type thin film magnetic 
head of drawin g 10 . 
[Description of Notations] 

21 Substrate 

22 MR Type Thin Film Magnetic Head 

23 Inductive Head 

24 26 Insulating layer 

25 Protective-Group Board 

27 Adhesives 

28 Electrode 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6l 
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[Drawing 10 ] 
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